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(54) SURFACE ACOUSTIC WAVE SENSOR 
(57)Abstract: 

PURPOSE: To assemble sensor members easily and to eliminate the contact between the 
sensor members and an IDT electrode. 

CONSTITUTION: A piezoelectric substrate lis made of a material for propagating 
leakage surface acoustic wave, and IDT electrode 2 for exciting the surface acoustic 
wave and an IDT electrode 3 for converting the leakage surface acoustic wave 
propagated on the substrate 1 are formed on the surface, a recessed part lA is 
formed at the center of the inverse side of the substrate 1, and a sensor member 4 
is applied to the recessed part lA, thus constituting a sensor which changes the 
sound velocity of the leakage surface acoustic wave propagated on the substrate 1 
depending on the sensing state of the sensor member 4. The sensor member 4 and the 
IDT electrode 2 are positioned on mutually separated surfaces for eliminating 
contact, thus preventing the damage and at the same time facilitating the 
manufacture. By providing the recessed part lA, the sensor member 4 is positioned at 
a shallow location from the substrate surface, thus improving the sensor sensitivity 
for the leakage surface acoustic wave. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. '^'""" shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[ClaimCs)] 

[Claim 1]A surface acoustic wave sensor comprising: 

A piezoelectric substrate which one surface is made plate-like, and a rear face of 
another side forms a hollowed part in the center section by plate-like, and spreads 
a leakage surface acoustic wave on the surface. 

The 1st IDT electrode that generates a surface acoustic wave which obtained electric 
machine combination by one part of a side part of the surface of said substrate, and 
was excited by signal source. 
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The 2nd IDT electrode that obtains electric machine combination by a part of another 
side of a side part of the surface of said substrate, and obtains a frequency change 
of a leakage surface acoustic wave which spreads this board as a sensor output. 
A sensor member to which acoustic velocity of a leakage surface acoustic wave which 
is formed in a hollowed part of said substrate and spreads said substrate is changed 
according to a sensing state. 



[Translation done.] 
* NOTICES * 

3P0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[industrial Application]This invention relates to the sensor using a surface 

acoustic wave. 

[0002] 

[Description of the Prior Art]This kind of sensor forms the blind-like IDT 

(i nterdi gi tal transducer) electrodes 2 and 3 in the both sides of the piezoelectric 
substrate 1, and makes the sensor member 4 adhere to the 1st page of the substrate 
which becomes inter-electrode, as shown in drawing 3. 

[0003]ln this composition, impress the signal of predetermined frequency to IDT 
electrode 2 from the high frequency signal source 5, IDT electrode 3 is made to 
spread the surface acoustic wave excited with IDT electrode 2, and the output 
frequency by electric machine combination of this IDT electrode 3 is measured with 
the measuring instrument 6. 

[0004]The sensor member 4 reduces the acoustic velocity of the surface acoustic wave 
which spreads the substrate 1 because the 1st page of a substrate adheres. The 
degree corresponds to the sensing state of the sensor member 4. Thereby, the 
frequency measured with the measuring instrument 6 can change with the sensing 
states of the sensor member 4, and can use this frequency change as a sensor output. 

[0005]For example, in order to constitute a humidity sensor, the sensor member 4 is 
used as a selenium thin film or a carbon film, and the acoustic velocity of the 
substrate lis changed according to the absorption degree of the moisture. A gas 
sensor detects formaldehyde dehydrogenase and its coenzyme as a coating film of a 
crystal substrate, and detects the concentration of formaldehyde as a frequency 
change. A stinking sensor detects the chemical which becomes the stinking one origin 
using the height detection sensitivity of the minute amount mass which a crystal 
oscillator has as a frequency change. The application using each sensor member is 
made by a bitterness sensor, the metaled corrosion sensor, etc. 
[0006] 

[Problem(s) to be Solved by the lnvention]Conventional ly , by the method of 
performing sensing in the substrate face in which the IDT electrode was provided in 
composition, since substrate 1 the very thing becomes very small, there is a 
possibility that IDT electrodes 2 and 3 and the sensor member 4 may contact on the 
occasion of sensor production. 

[0007] For this reason, damage may be done to an IDT electrode or a sensor member. 
Measures, such as protective film formation for protection of an IDT electrode, must 
be taken so that an inter-electrode short circuit may not occur. 
[0008]The purpose of this invention is to provide the surface acoustic wave sensor 
of the structure which made inclusion of a sensor member easy and abolished contact 
with a sensor member and an IDT electrode. 

Page 2 



3 P-A-H07-198428 . txt 

:0009] 

^Means for Solving the Problem]This invention is characterized by comprising the 
"ollowing, in order to aim at solution of said technical problem. 
A piezoelectric substrate which one surface is made plate-like, and a rear face of 
another side forms a hollowed part in the center section by plate-like, and spreads 
a leakage surface acoustic wave on the surface. 

The 1st IDT electrode that generates a surface acoustic wave which obtained electric 
machine combination by one part of a side part of the surface of said substrate, and 
was excited by signal source. 

The 2nd IDT electrode that obtains electric machine combination by a part of another 
side of a side part of the surface of said substrate, and obtains a frequency change 
of a leakage surface acoustic wave which spreads this board as a sensor output. 
A sensor member to which acoustic velocity of a leakage surface acoustic wave which 
is formed in a hollowed part of said substrate and spreads said substrate is changed 
according to a sensing state. 

[0010] 

[Function]Al though the energy of a wave is concentrating on the substrate face as a 
surface acoustic wave which spreads a piezoelectric substrate, the leakage surface 
acoustic wave (a reeky wave, a pseudo elastic surface wave) spread while emitting a 
bulk wave in a substrate, when a wave spreads is used. 

[0011]The restrictions of making it by this located in the surface on which a sensor 
member is provided in an IDT electrode are lost, provide in the rear face of a 
substrate and it is considered as the frequency change operator of a leakage surface 
acoustic wave, and it provides in the substrates face where an IDT electrode is 
opposite, and contact with an IDT electrode is abolished. 

[0012] Although the operation of the sensor member to a leakage surface acoustic wave 
is so effective that a substrate is thin, if a substrate is formed thinly, holding 
structure and substrate strength will pose a problem. Then, a substrate is made 
comparatively thick, a hollow is formed in a substrate center section, and a sensor 
member is provided in this part. 
[0013] 

[Example] Drawing 1 is an element sectional view showing one example of this 

1 nvention . 

[0014]As for the piezoelectric substrate 1, one surface is made plate-like and IDT 
electrodes 2 and 3 are formed in the side part. The rear face of another side has 
the hollowed part lA in the center section, and the piezoelectric substrate 1 is 
formed in plate-like. The sensor member 4 is stuck on the hollowed part lA. 
[0015]This piezoelectric substrate 1 is used as the material which spreads a leakage 
surface acoustic wave. For example, the LST cut quartz board which there are a 
crystal substrate, a LiTa03 board, and a Li2B407 board, and becomes especially the 
cut of a zero temperature coefficient is preferred. 

[0016]ln this example, a high frequency signal source is connected and IDT electrode 

2 generates a leakage surface acoustic wave in the piezoelectric substrate 1 by 
electric machine combination. IDT electrode 3 changes into an electrical signal the 
leakage surface acoustic wave which spreads the surface of the piezoelectric 
substrate 1 by electric machine combination, and obtains the output to a measuring 

i nstrument . 

[0017]Here, the bulk wave which the leakage surface acoustic wave which spreads the 
piezoelectric substrate 1 emits to substrate 1 inner surface is influenced according 
to the sensing state of the sensor member 4, and the propagation rate of a leakage 
surface acoustic wave changes as a result. The sensor regarded by this speed change 
as a frequency change of the signal changed with IDT electrode 3 can be constituted. 

[0018] According to this example, the sensor member 4 and IDT electrodes 2 and 3 are 
divided into the surface and the rear face of the piezoelectric substrate 1. This 
abolishes damage by contact with the sensor member and IDT electrode which pose a 
problem with the conventional structure, and formation of a protective film is made 
unnecessary. 

[0019]ln this example, in order to stick the sensor member 1 on the hollowed part lA 
of the piezoelectric substrate 1, it is rare to be able to arrange the sensor member 
1 in a comparatively shallow position from the surface of the piezoelectric 
substrate 1, to heighten the effect to propagation rate change of the leakage 
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surface acoustic wave which the sensor member 1 gives, and to lower sensor 
sensitivity. 

[0020] Drawi ng 2 shows other examples of this invention. A different portion from 
drawing 1 has the figure in having considered it only as the field portion which 
sticks the sensor member 4 on formation of the hollowed part lA of the piezoelectric 
substrate 1. 

[0021]That is, the hollowed part lA of the piezoelectric substrate 1 becomes the 
structure which encloses the sensor member 4, and becomes the structure which has 
the wall IB also crosswise [ of the sensor member 4 ]. This structure is realized by 
forming the hollowed part lA of the piezoelectric substrate 1 by etching. 
[0022]ln this example, in addition to the ability to obtain the same operation 
effect as the aforementioned example, since it has the wall IB, sufficient flexural 
strength for ------ i which forms a hollowed part lA side shall owl y to an IDT 

electrode side surface can be given. Thereby, the sensor member 4 will arrange 
further in a substrate face soon, and there is an effect which raises sensor 
sensitivity. 
[0023] 

[Effect of the lnvention]By this invention, a leakage surface acoustic wave is used 
as above. 

Therefore, it writes with the structure of dividing into the surface and the rear 
face of a piezoelectric substrate the field which forms an IDT electrode, and the 
field which arranges a sensor member, contact of an IDT electrode and a sensor 
member is lost, production of an IDT electrode and a sensor member is made easy, and 
it is effective in moreover preventing damage by mutual contact certainly. 

[0024] For attachment of a sensor member, write with the structure of providing a 
hollowed part in a piezoelectric substrate, make thickness of a substrate 
comparatively thick, and sufficient thing for the intensity is obtained, and a 

sensor member is located comparatively shal lowly from the propagation side of a 
leakage surface acoustic wave, and sensor sensitivity can be raised. 



[Translation done.] 
* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

^Brief Description of the Drawings] 

^Drawing l]The element sectional view showing one example of this invention. 

^Drawing 2]The element sectional view showing other examples. 

^Drawing 3]The conventional element perspective view. 

^Description of Notations] 

:. — Piezoelectric substrate 

2,3 — IDT electrode 

4 — Sensor member 

5 -- Signal source 

6 — Measuring instrument 
lA — Hollowed part 

IB — Wall 



[Translation done.] 
* NOTICES - 

JPO and INPIT are not responsible for any 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 



[Drawing 2] 



[Drawing 3] 



[Translation done.] 
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